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The Contents. 

Experiments for ImprovtMg the Art of Gunnery ; To find out the 
Point-blaqk dijiance j the Qiiantity of Powder , for thejttfl 
charge of any Peecc 5 andwhzt Gun (hoots farthelh An An- 
freer tofome Magnetics 1 Inquiries , formerly pnbliflied in thefe 
Tranfa<Stions. Extra& of a Letter front PanSjContaining an Ac- 
count effome FffeQs tffBIoud Tvans^M(Qd^andofttPO Monftrou5 
E'nths^^c.A Relation of ttpo other Moaders^notjongjincepro^ 
duccd in Devonlhire. Some Obfervations made in Mmcs^and at 
Sea, occafioning a ConjeBvre abent the Origine ofV^'md.An Ac 
count of a great number of Stones, found in one 'Bladder. The 
Defcription of a Well and Ground, in Lancafhire, taking Fire 
by a Candle applyedto it. An Account ^AthanaHi Kircheri 
CHINA ILLUSTRATA. 

Experiments for Improving the Art of Gunnery. 

Thibettfr to determtHt the three Grand Dcfiderata, in the A rt of Gunnery 
viz. i'. The Point- blank diflance. 2. The Quantity of powder for the jyj^ 
Charge of anj Peece. 3. fyhat Gun (for Size, Bore^ pyeight, Metal, &c,) 
Shoots Fartheft .- The following Experimetitt are'propofed and direHed, bj Sr. 
Rofeert Moray ; to give occa/ion tofuch at art Curious in this Art, to improve 
the fame, as thej /halt have opportunity . who rrt cannot but fuppofe will be fo 
geninus^as to impart the Succeffesand the Events of their Tryals of this kind 
10 the 9ahh(her' of thefe Tranfaftions j for further Improvement and Vfe. 

I O Know, how Far a Gun Shoots Point- blan/^ (as |. 
they call it) that is, fo near the Ltvd of the 
Cylinder of the Peece ^ that the diflcrenceis ci- 
ther not difccrngblCj or not confiderable: On 
_ - a fit plat-form, place and point the Gun at a 

Mark, as large as the Bullet, fome 50. 60. or more Yards difirant, 
fo as the under-fide of the Mark may be in the fimc Level or 
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Line with the under-fide of the Cylinder of the Peece. Then, 
between the Gun and.the Mark at feveral places, place pieces of 
Canvas, Sheets of Paper pafted together, or the like, upon 
Stakes fixt in the (ground, fo as the under-hde, being level with 
the Horizon, may jufl: touch the Vifual line , that pafTeth from 
the Eye to the upper-fide of the Mark ••, when the Eye is placed 
in the Line, that pafleth from it to the upper-fide of the Cylin- 
der of the Gun^ the Canvas being ^o broad and long, that, if 
the Bullet pafs through it two or three foot higher than the Le- 
vel of the Mark, or of either hand, the hole it makes, may 
make it known, how much it flieth higher than the Level of 
that place. Such piece of Canvas, &c. may be placed 3 one^ at 
half the diftance between the Gun and the Mark 3 afiether^ 
halfway between the firft,and the Mark, &c. And if it be 
fbund,that even at fo fmall a diftance the Bullet falls lower than 
the Mark, if it touch not the Canvas, the Gun may be next time 
raifed a little, and fo on, till the Bullet hit the Mark, or as high 
as it : And if at firft it fall as high as the Mark and cut the Can- 
vas;, the Mark and Canvas may be brought ncercr the Gun, till 
it needs be done no more : Afterwards the Mark may be remo- 
ved to greater and greater diftanccs, till, to hit the Mark, it fly 
higher, than ibme or all the intcrpofed Canvafles : And thus the 
Experiment is to be repeated and varied at plcadire. 
7T To know, what^<^«/%of Porpcler^ is the juji Charge of 

any Peece, fo as it maketh the fartheftShot, and fires totally. 

1. Raife the Gun to a we/w Random, as of ao or 25 degrees,. 
and Shoot with the ordinary Charge of Powder, in fome conve- 
nient ground j where the fall of the Bullet may be eafily feen, 
and having made a Shot, m.eafiirethe dillance with a Chain.be- 
tween the hole made by the Bullet, and the Muzzle of the Gun. 

2. Then, inflead of a full Charge of Powder ufed in the 
firfl Shot, take i-^. part lefle, or fbmc fuch proportion, for the 
next tryal', doing all things elfe as before.. 

3. For a third, fourth, or more tryals, dirainifli flill the 
Qiiantity of Powder by ^ at. a time, till the Shot be confidera- 
bly Shorter, than at firlh 

4. Then take ^^ more than the firft Charge, and do all things 
elfe as before, and ft) continue more tryals, increafing ftill the 
Quantity of Powder in the lame proportion,every new f ryal, 
till you find.the ijicreafe of the Charge does not make, the Peece 

Shoot 
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Shoot further : Only over-Charge not fo farj as to cndangef 
the Gun. 

5. The right Charge found, the beft Pvandom is to be fought 
by trying all Randoms, by degrees at a time. 

To know, fi'hat Cnn Shoots far theji 5 III. 

i» AGiin, to be prepared of CHlverin-'Bore (as being held 
the beft for Shooting far, ) but much longer (double the Ordi- 
nary length may do well ; ) is to be placed as in the former 
Experiments, and charged with the Ordinary Charge o£ aCul- 
verin^ or rather with that Quantity, which by the former Ex- 
periments {ball be found the befl: ; and being Shot, the fall of 
the Bullet is to be markt, and diftance meafuredjas hath been 
fuggefted. 

2. Then try le(s, and more Powder in her, as before. 

3. Then cut off two inches of the Muzzle with a Saw, and 
try as before, doing every thing in the fame manner : And fb cut 
off ftill for new tryals, till the Shot begin to fall fhorter than 
before. 

4. The (ame may be done with Guns of different Bores. 

Advertifemetits. 

I . The way to accommodate the Canvas, (^c. propofed for I. 
finding but the Ppint-blankzcliflance ^ is.firfi to pitch two (lakes 
of the juft height of the upper-fide of the Cylinder ofthe Peece, 
fbme 6 or 8 foot alunder, in the ftreight line between it and. the 
upper-fide of the Mark, by a long Ruler, having one end in the 
Peece, after the Peece is duly point at the Mark 5 and then, by 
the Eye looking over the Stakes to the upper-fide of the Mark, 
or rather by a Tele/cope, the Paper or Canvas interpofed may be 
letdown, or placed juft fo, asthe undermoft-fide may leem to 
touch the upper fide of the Mark, to one that looks at it from 
the top of the firft Stake. 

7. If this way of Experiment be made for further diftances 
and raifings of the Peece, as high as conveniently may be above 
the Level, and the diftances meafured as hath been intimated 5 
and then all Randoms above thefc likewiie tryed and meafured, 
the diftance of an Obje6b,to be Shot at, being known, and o- 
ther neceflary cautions,beneath to be mentioned, carefully ob- 
ferv'd, good Gunners may with great confidence undertake to 
hit the Mark, be the diftance what it wilK lb it exceed not the 
reach of the Gun, A a a 2 i. The 
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11. r. The Experiments here propofed, are to be made in Guns 

of all SJzes, Eores^ PVeights, Metals^ &C. 

2.Three or more Shot to be made with every different Charge, 
and at every feveral tryal, that the certainty may the better ap>- 
pear. 

5. The firfl: Shot being Mcafhred and marked, the refl may 
all be Meaflired from it, or from one another, to lave labour. 

4. The Gun is to be pointed, placed, and ordered every time 
in one and the fime place and pofition, aiming {fill at the fame 
Mark, or pointing ftiil in the very fame Line or A%imuth ; that 
fb all the Shot may fall in the fame Line, as near as is poffible. 

5. The Powder muff be exaBly wcigh'd,every time the Peece 
is charged , left it having been weigh'd long before, the weight 
may be altcr'd^ though Experiment may be made with Car- 
tridges and without. 

6. The Powder and Bullet is to be rammed home equally 7\t 
every Shot 5 though the loofer the Powder lye, it fire the better. 

7. When the r}ght Charge of a Peece is found, that makes the 
fartheffShot in the ordinary and plain v/ay of Charging, Mon- 
ficur£/e6'<?//j contrivance of a W^c^/^e may be tryed, to make it 
Shoot farther ^ which is a piece of fioard, fo long, as being thrufl 
home to the Breech of the Peece at one end, the other may reach 
farther out than the outfide of the Bullet , being ramm'd up to 
its place 5 broad about an Inch, and thin fo far as the Wadd be- 
fore the Bullet reaches on the out-fide^ there it is to have a 
Shoulder, firom which forward to the end, it is to be cut a fioap 
like a Wedge, being of fuch thickne(s,as that at the place, where 
the Center of the Bullet is to be, it may make it ffick fbfafl, 
that the I^owdcr finding more refinance may at length drive it 
cut with the greater violence* 

8. Another of this nature is a Wooden- TampioHj like a piece 
of a Cylinder, big enough to fill the hollow Cylinder of the 
Gun, the length fomcwhat more than the Diameter of it and 
hollov/d towards the Bullet, fo as to fit it 5 and either flat, or 
^v/hich is better^ hollow likewile towards the Powder, and fer- 
ving inffead of a PFadd. Thefe and fuch others will probably ren- 
der the effedt of the Powder greater, than otherwife it would be. 

9. The Strength of the Powder muff be examin'd by a Poivder- 
Trycr^ that raifeth a Weight, fuch an one as has been contrived 
by M\\Hool{ .^ and is made by Mr. Shortgrave, Operator to the; 
Royal Society. 10. 1 he. 
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10. The Powder ufed in a Set of thefe Experiments, ought 
to be all of the fame goodnefi. 

I r. The fame Bullet is to be made ule of, if it ean be had , 
till the Figure of it be marred 5 otherwife another as near of 
the fame Size, Shape, and Weight, asispoflible. 

13. The ftrength of the Wind, is to be obferved at every 
time of Shooting ; which may be done by an Engine, made by 
the lately nam'd Operator. 

13. Obferve alfb the Pofition of the Wind , with a Fane and 
Compafs at every Shot. 

1-4. Note alfb, at what Azimuth the Mark flands from the Gun. 

1 5. Take precife notice , what effeft the Wind hath every 
time upon the Bullet, in carrying further, in hindering, or turn>- 
ing it afide. 

16. Note the Figure, dimenfions, and Weight of the Gun, 
Carriage and Wheels. 

17. The plat-form to be very Lcvell. 

18. The Wheels to be at every Shoe placed in the very fime 
place and pofition, to avoid inequalities.^ 

19. Every thing to be cx<ifi?/y recorded in a Book , as alio e- 
very Accident and Obfervation. 

20. After all other Experiments are made, every Peece may 
be tryed with the right Charge of Powder, laying every time 
more and more Weight upon the Carriage ^ and at laft fixing. 
theGun fo, as it may not recoyle at all, obferving every time 
how far the Bullet goes, and how much lefs Powder than the: 
full Charge will ferve to Shoot the Bullet , when the Peece is 
fixt, as fir as the whole Charge docs, when it recoyls freely. 

2 1. Care is to be had, that the Experiments with the fVedg?^ 
Tampion^ and the like, made for encreafing the force^ of the 
Powder, and the fixing of the Peece, do not endanger it. 

1. The Long Guns are to be made without any i?i»^ about \\\, 
the Muzzle. 

2. The pieces cut of from the Muzzle, to be alwayes hid on 
the Carriage , when new fhots arc made, or their weight of 
Lead in a convenient Figure, that the recoyl may flill be the 
fame., 

3. The Quantity of Powder, that Shoots furthcft in an Or</i- 
nary Cnlverin being known, there needs no Variation oi it in the: 
Long one. 



